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Distribution and Abundance of Juvenile Salmonids off 
Oregon and Washington, 1981-1985 
W.C. PEARCY and J.P. FISHER 
College oj Oceanography 
Oregon Siale Universily 
Corvallis, OR 97331-5503 
ABSTRACT 
This report is a summary of the results of 883 purse seine sets made for juvenile salmonids 
during 15 cruises off the coasts of Oregon and Washington during the springs and summers of 
1981-1985. Juvenile coho salmon (Oncorhynchus kisulch) occurred most frequently, followed by 
chinook salmon (0. Ishawylscha). The juveniles of these two species co-occurred more frequently 
than expected. Juvenile chum, pink and sockeye salmon (0. kela, O. gorbuscha, and O. nerka), 
steelhead (0. mykiss) and cutthroat trout (0. clarki clarkl) were caught much less frequently and 
in lower numbers than coho or chinook salmon. We found no evidence of large schools of juvenile 
salmonids. A northerly movement of juvenile coho salmon wa~ suggested by decreased catches 
off Oregon and increased catches off Washington between early and late summer. Highest catch 
per set of juvenile coho salmon was usually found inshore of 37.2 km. Juvenile chinook salmon 
were usually found within 27.9 km of the coast. Juvenile salmonids were found over a broad 
range of surface salinities and temperatures. High catches of juvenile coho salmon occurred in 
both the low salinity waters of the Columbia River plume and in adjacent higher salinity waters. 
Preferences for specific salinities or temperatures were not obvious for any species, although catch 
rates of juvenile coho salmon were highest in years when chlorophyll content was also high. Based 
on expansions of fish with coded wire tags, we estimated that hatchery coho salmon smolts com-
prised 74%, on average, of the juvenile coho salmon catches. The remaining 26% were presumably 
wild fish or hatchery fish released as fingerlings. Hatchery coho salmon were caught roughly 
in proportion to the numbers released. However, hatchery fish from the Columbia River and 
private coastal facilities were caught at slightly higher rates while those from coastal Washington 
and public coastal Oregon hatcheries were caught at slightly lower rates than expected from the 
numbers released. No juvenile coho salmon with coded wire tags were caught that had originated 
from either California or Puget Sound hatcheries. 
Introduction ______________ _ 
Our purse seining cruises In the ocean off Oregon and 
Washington from 1981 to 1985 represent the most exten-
sive and intensive sampling with fine-mesh purse seines 
in this region. This research has provided information on 
the distribution, abundance, migration, and growth of 
juvenile salmonids (Pearcy 1984,1988; Chung 1985; Fisher 
and Pearcy 1988; Pearcy and Fisher 1988), on the dis-
tribution of nonsalmonid pelagic nekton (Brodeur and 
Pearcy 1986), On food habits and feeding rates of juvenile 
salmonids (Peterson et al. 1982; Brodeur et al. 1987a; 
Brodeur and Pearcy 1987 and unpubl. manuscr.; Brodeur 
1989, 1990; Pearcy et aI., in press), On the scyphozoans 
caught in the purse seines (Shenker 1984), on neustonic 
fauna collected during these cruises (Brodeur et al. 1987b), 
and on the effects of the 1982-83 El Nino on the pela-
gic fauna (Pearcy et al. 1985; Pearcy and Schoener 
1987). 
In this report we summarize, for the first time, data on 
the distribution, abundance, and lengths of all seven species 
of juvenile salmon ids (genus Oncorhynchus)-coho salmon 
(0. kisutch), chinook salmon (0. tshawytscha), chum salmon 
(0. keta), pink salmon (0. gorbuscha), sockeye salmon (0. 
nerka), steel head (0. mykiss), and cutthroat trout (0. clarki 
clarkl)-caught by purse seines in the ocean off Oregon and 
Washington 1981-1985. This report on juvenile salmonids 
complements the report by Brodeur and Pearcy (1986) on 
the nonsalmonid nekton caught in purse seines off Oregon 
and Washington during the same years. 
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Table 1 
Total number (NO) and percent frequency of occurrence (FO) of juvenile salmonids in purse-seine sets in different months and 
years. Numbers of quantitative sets are given at the bottom for each cruise. 
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NO FO NO FO 
690 96% 996 63% 
533 86% 282 54% 
12 21 % 106 16% 
8 21 % II 8% 
o 0% o 0% 
8 18% 10 6% 
13 25% 22 19% 
1264 100% 1427 78% 
28 80 
"This cruise extended from 29 May to 5 June and was restric:ed to a small area beyond the mouth of the Columbia River. 
~ethods ___________________________ _ 
Salmonids were collected using 457- to 495-m herring purse 
seines with 32-mm mesh that fished to depths of20 to 60 m. 
Although the depth that the seine fished varied among 
years, we have little evidence that this had a large influence 
on catches. Most salmon swim within the upper 20 m of 
the ocean, and catches of juvenile coho salmon in gill nets 
off Oregon were usually larger in the upper waters (0-6 m) 
than in deeper waters (5-12 m) (Pearcy and Fisher 1988). 
Chinook salmon are probably the most likely to be under-
sampled by surface nets because maturing fish are often 
caught in deep water. However the first and third highest 
monthly catches of juvenile chinook salmon were during 
1985 when a shallow net was used which fished to a depth 
of 25 m. Sets were usually made along east-west transects 
at stations about 9.3 km apart from about the 37 m con-
tour out to 37 or 46 km off the coasts of Oregon and 
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Washington (Fig. I). Actual locations of purse seine sets 
are shown in Figures 4-10. Sampling methods are de-
scribed in more detail in Pearcy (1984) and Pearcy and 
Fisher (1988). 
Juvenile salmon ids in their first summer in the ocean 
were distinguished from older immature ocean age groups 
or from adult salmonids on the basis of length. For all 
species, except chinook salmon, there was usually a large 
gap between the length ranges of juvenile and adult fish 
which facilitated separation. Pink, sockeye, and chum 
salmon ~ 300 mm fork length (FL) and steelhead ~ 400 
mm FL were considered juveniles. Because cutthroat trout 
usually spend only one summer in the ocean before return-
ing to fresh water (Giger 1972; Pearcy et al. in press) and 
scale data indicated that most were young fish in their 
initial ocean migration, they were not segregated into 
juvenile and adult fish. Owing to growth of juvenile coho 
salmon during the summer, the division between juveniles 
and adults for this species progressed from 300-320 mm 
FL in May to 420 mm FL in September. The varied life 
histories of different stocks of chinook salmon and year-
around releases from hatcheries resulted in a broad length-
range for this species caught in the ocean. For purposes 
of this report all chinook salmon ~ 400 mm FL were con-
sidered juveniles. This length range probably included most 
or all chinook salmon in their first summer in the ocean 
as well as many fish that entered the ocean the previous 
fall and winter. Generally the greatest numbers of chinook 
salmon were well below 400 mm FL. 
Results and Discussion _________ _ 
Catch and Frequency of Occurrence by Species 
The total numbers and frequencies of occurrence (F.O.) 
of all species of salmon ids caught during each cruise, 
1981-1985, are shown in Table 1. Coho salmon were by 
far the most numerous and most frequently occurring 
juvenile salmonid in the catches. A total of 6517 juvenile 
coho salmon were caught from 1981 through 1985.Juvenile 
coho salmon were the most numerous salmonid in 13 of 
15 cruises. Chinook salmon were most abundant during 
September 1983 and pink salmon were most numerous in 
July 1984. Juvenile coho salmon were caught in over half 
the purse seine sets. The F.O. of coho salmon for all years 
and cruises averaged 58 % and ranged from 35 % in Sep-
tember 1983 to 96 % in late May and early June 1985 off 
the Columbia River. 
Numbers and F .O. of juvenile chinook salmon were 
usually second highest after coho salmon (Table 1). A total 
of 2085 juvenile chinook salmon were caught from 1981 
through 1985. The F. O. of chinook salmon averaged 38 % 
and ranged from 16% in September 1982 to 86% in May 
and early June 1985 off the mouth of the Columbia River. 
The F.O. of chinook salmon in August and September 
were usually less than half the F.O. in May. This was a 
greater decrease in F. O. than that which occurred for coho 
salmon. 
Generally chum salmon, steelhead, and cutthroat trout 
were much less numerous and frequent in catches than 
either coho or chinook salmon. Both steel head and cut-
throat trout were absent in catches during September; the 
former probably because they had already migrated out 
of coastal waters and the latter because they had re-entered 
fresh water (Pearcy et al., in press). Sockeye salmon were 
rare, except inJune 1982, when they occurred in 20% of 
sets and in May 1983, when a large number occurred in 
a single set. Pink salmon also occurred infrequently, ex-
cept in September 1982 and July and September 1984, 
when fairly large numbers were caught. However, even 
when large numbers of pink salmon were caught Uuly 
1984), F. O. were much lower than those for coho salmon 
(21 vs. 52%). 
Juvenile salmon ids occurred frequently and comprised 
a large proportion of the total numbers of epipelagic nekton 
caught in purse seines off Oregon and Washington during 
the summer. Juvenile coho salmon was the first to fourth 
most abundant species of nekton in purse seine catches in 
June 1979-1985 (Pearcy and Schoener 1987). Chinook 
salmon ranked third to eighth in abundance inJune. Com-
bined F.O. of all salmonid species in purse seine sets were 
high, averaging 71 % and ranging from 47% in September 
1983 to 100 % in May and early June 1985 off the Colum-
bia River mouth. 
The relatively high average frequencies of occurrence 
of juvenile coho (58%) and chinook salmon (38%) and the 
relatively low numbers caught in individual purse seine sets 
(rarely more than 50 fish, and usually less than 6 fish per 
set [Fig. 2]) indicate that these species are fairly evenly 
dispersed in the shelf waters out to 37 km off Oregon and 
Washington and do not form large schools (see also Pasz-
kowski and Olla 1985). The fairly even dispersal of coho 
and chinook salmon contrasts sharply with the very patchy 
distributions of schooling species such as Pacific herring 
(Clupea harengus pallasi), northern anchovy (Engraulis mor-
dax), juvenile sablefish (AnoplopomaJimbria) , jack mackerel 
(Trachurus symmetricus) , Pacific mackerel (Scomber japonicus) 
and market squid (Loligo opalescens) , which were all caught 
infrequently (average frequencies of occurrence 1979-1984 
ranged from 6.9% for jack mackerel to 25.2% for market 
squid), but sometimes with thousands of individuals in a 
single set (see Brodeur and Pearcy 1986). 
Catch pel' Set by Area 
Average catches per set (CPUE) of each species of salmonid 
in three latitudinal regions (Washington, southern Wash-
ington and northern Oregon, and Oregon, [see Fig. 1]) for 
each cruise are presented in Table 2. The area off southern 
Washington and northern Oregon (lat. 46°45' to 45°36') 
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Table 2 
Monthly mean catch/set (CPU E), numbers of juvenile saJmonids and number of sets in three regions: off Washington , off southern 
Washington and northern Oregon, and off Oregon, 1981-1985. Blanks indicatr no sampling. 
1981 1982 1983 1984 1985 
Area " La!. May Jun Jul Aug May Jun Sep May Jun Sep Jun Jul Sep May-Jun Jun 
orr Washington 48°23 '- CPUE 
46° 46' n 
Sel s 
orr S. Wash . 46° 45'- CPU E 
and N . Oregon 45° 36' n 
S CIS 
6 .8 12 .3 5.5 9 .2 
259 370 236 248 
38 30 43 27 
orr Oregon 45°3 5'- CPUE 14.6 2 .6 6.1 3.2 
42 ° 59' n 366 96 146 123 
SCIS 25 37 24 39 
orr Washington 48°23'- CPUE 
46° 46' n 
Sels 
Coho Salmon 
0 .3 13 . 1 9 .2 
5 92 74 
19 7 8 
1.0 14 .3 13.7 
22 344 247 
2 1 24 18 
22.8 15 .6 7.8 
502 389 93 
22 25 12 
Chinook Salmon 
06 2.7 0.2 
12 19 2 
19 7 8 
orr S. Wash. 1.2 
45 
38 
0 .6 1.7 1.8 6 .0 8 .2 0 . 1 
and N . Oregon 45° 36' n 18 72 48 126 198 2 
Sels 30 43 27 21 24 18 
orr Oregon 45° 35' - CPUE 
42 ° 59' n 
SCIS 
0 .9 0 .5 0 .04 0 . 1 3 .6 0 .4 0.9 
23 
25 
19 3 79 11 11 
37 24 39 22 25 12 
orr Washington 48°23'- CPU E 
46°46' n 
Sels 
orr S . Wash. 46°45'- CPUE 
and N. Oregon 45 ° 36' n 
Sels 





0 .7 0.7 
21 29 
30 43 




0 . 1 
42 ° 59 ' n 30 9 4 2 
Sels 25 37 24 39 
Ofr Washinglon 48°23' - CPUE 
46°46' n 
Sels 
orf S. Wash. 46° 45'- CPUE 0 .03 0.03 0 .02 0 .0 
o 
27 
and N . Oregon 45° 36' n I I I 
SCI S 38 30 43 
Off Oregon 45° 35' - CPUE 0 .0 0 .0 0.0 0 .0 
o 
39 
42° 59' n o o o 
Sels 25 37 24 
orr Washingron 48°23'- CPUE 
46°46' n 
Sels 
Off S . Wash. 46° 45' - CPUE 
and N . Oregon 45 ° 36' n 
orr Oregon 
Sels 
45° 35' - CPUE 





0 . 1 
2 
25 
0.8 0 . 1 0.0 
25 5 0 
30 43 27 
0 .0 0 .0 0 .03 
001 
37 24 39 
Chum Salmon 
0 .0 0 .0 18.9 
o 0 
19 7 






21 24 18 
0 .04 2 .0 0 .0 
I 51 0 
22 25 12 
Pink Salmon 
0 .0 0.0 5.9 
o 0 47 
19 8 
0 .0 00 0 .0 
o 0 0 
21 24 18 
0 .0 0 .0 0 .0 
o 0 0 
22 25 12 
Stcelhead 
0 .6 U. I 0.0 
11 0 
19 8 
0.6 0.0 0.0 
13 I 0 
21 24 18 
0 .4 0 .0 0 .0 
8 0 0 
22 25 12 
1.2 3 .3 10 . 1 
24 56 142 
20 17 14 
5.4 6.6 1.4 
91 105 19 
17 16 14 
4.5 2 . 1 1.5 
81 52 34 




























0 .9 0 .4 
15 6 
17 14 
1.1 2 .5 
17 35 
16 14 
0 .8 7.5 
20 172 
25 23 
0 .2 0 .0 
3 0 
17 14 
0 .0 0 .0 
o 0 
16 14 
0 .0 0 .0 
o 0 
25 23 
0 .0 0 .0 
o 0 
17 14 
0 .0 0 .0 
o 0 
16 14 
0 .0 0 .0 
o 0 
25 23 
0.1 0 . 1 0 .0 
2 I 0 
20 17 14 
0.1 0.0 0 .0 
o 0 
17 16 14 
0 . 1 0 .04 0 .0 
I I 0 
18 25 23 
5.9 3.5 5 .0 
118 45 141 
20 13 23 
3 .8 3.2 5 .6 
65 26 96 
17 8 17 
13 3 .2 0 .7 
39 60 15 
29 19 23 
2 .3 0.9 0 .7 
46 12 15 
20 13 23 
2 .70.60.7 
46 5 12 
17 8 17 
0.4 0 .4 1.4 
12 8 32 
29 19 23 
0 . 1 6 .4 1.0 
I 83 22 
20 13 23 
0 .0 2 .5 0 . 1 
o 20 2 
17 8 17 
0 .0 0.1 0 .04 
o 2 I 
29 19 23 
0 .0 16 . 1 4 .4 
o 209 102 
20 13 23 
0 .0 1.0 0 . 1 
081 
17 8 17 
0 .0 0 . 1 0 . 1 
013 
29 19 23 
0 .2 0.1 0 .0 
4 I 0 
20 13 23 
0.2 0.0 0 .0 
400 
17 8 17 
0 .0 00 0 .0 
000 




























































Pearcy and Fisher: Distribution and Abundance of Juvenile Salmonids 5 
Table 2 (continued) 
1981 1982 1983 1984 1985 
Area U La!. May Jun Jul Aug May Jun Sep May Jun Sep Jun Jul Sep May-Jun Jun 
Cutthroat Trout 
Orf Washington 48°23'- CPUE 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 
46°46' n 0 0 1 0 0 0 0 0 
Sets 19 8 20 17 14 20 13 23 20 
Off S. Wash. 46°45' - CPUE 0.4 0.4 0.9 0.5 0.0 0.3 00 0.0 0.4 0.0 0.4 0.1 0.0 0.5 0.5 
and N. Oregon 45°36' n 16 11 37 13 0 7 0 0 0 7 1 0 13 14 
Sets 38 30 43 27 21 24 18 17 16 14 17 8 17 28 26 
Off Oregon 45°35' - CPUE 0.1 0.1 0.2 0.03 0.4 0 0 0.3 0.0 0.0 0.0 0.1 0.0 0.2 
42°59' n 2 2 4 1 8 1 0 6 0 0 0 1 0 8 
Sets 25 37 24 39 22 25 12 18 25 23 29 19 23 34 
Sockeye Salmon 
orr Washington 48°23'- CPUE 0.0 
46°46' n 0 
Sets 19 
orr S. Wash. 46°45' - CPUE 0.03 0.1 0.02 0.0 0 
and N. Oregon 45°36' n 1 4 0 0 
Sets 38 30 43 27 21 
Off Oregon 45°35' - CPUE 0.0 0.0 0.0 0.0 0.0 
42°59' n 0 0 0 0 0 
Sets 25 37 24 39 22 
"See Figure 1 for delineation of the three regions. 
brackets the mouth of the Columbia River (46 0 15'), a 
major source of coho and chinook salmon and steel head. 
Much smaller numbers of sockeye and chum salmon and 
cutthroat trout also originate in the Columbia River. 
The CPUE of juvenile coho salmon between early and 
late summer (May-June and August-September) generally 
increased off Washington and decreased off Oregon, sug-
gesting a northerly movement of fish during the summer 
(Table 2; Pearcy and Fisher 1988). The CPUE of chinook 
salmon was generally higher in May and June off the 
Columbia River and Washington than it was off Oregon, 
but in late summer 1982, 1983, and 1984, CPUE was 
higher off Oregon than in areas to the north (Table 2). 
These trends are probably the result of the migration of 
Columbia River stocks of chinook salmon out of the sam-
pling area by late summer and the influx of coastal Oregon 
stocks, many of which may enter the ocean in late sum-
mer (Nicholas and Hankin 1988; Fisher and Pearcy, 
unpubl. manuscr.). The CPUE of chum and the CPUE 
of pink salmon were generally highest off Washington and 
lowest off Oregon. Highest CPUE of sockeye salmon and 
steel head and cutthroat trout occurred off the Columbia 
River although catches were generally low. 
Inshore-Offshore Distributions 
Average CPUE in 9.3 km (5 nautical miles [n mil) wide 
1.1 0.1 0.0 0.06 0.0 0.1 0.4 0.0 0.5 
8 1 0 0 2 5 0 9 
7 8 20 17 14 20 13 23 20 
0.5 0 3.2 0.0 0.0 0.0 0.0 0.0 0.3 0.1 
11 0 54 0 0 0 0 0 8 2 
24 18 17 16 14 17 8 17 28 26 
0.04 0.0 0.0 0.0 0.0 0.03 0.0 0.0 0.0 
1 0 0 0 0 1 0 0 0 
25 12 18 25 23 29 19 23 34 
intervals for all transects combined is presented in Tables 
3-9 for each species. In most months peak CPUE of juve-
nile coho salmon occurred within 37.2 km of the coast. 
Exceptions occurred in September 1983, June 1984, and 
June 1985, when highest CPUE occurred beyond 37.1 km 
of the coast (Table 3). In May and June 1985, CPUE of 
juvenile coho salmon was exceptionally high compared 
with other years, especially offshore of 46.3 km of the coast 
in June 1985. 
Highest CPUE of juvenile chinook salmon was always 
within 27.9 km of the coast (Table 4). However, inJune 
1984 the CPUE was as high offshore of 37.1 km as inshore 
of 27.9 km. The CPUE of juvenile chinook salmon was 
not exceptionally high 37.1 km offshore in June 1985 (as 
it was for juvenile coho salmon), but it was very high (36.6 
fish/set) inshore of9.4 km in late May and early June 1985, 
higher than any CPUE for coho salmon during the same 
period. 
Highest CPUE of steelhead usually occurred offshore of 
27.8 or 37.1 km of the coast (Table 5). Exceptions were 
June 1982, June 1983, July 1984, and June 1985, when 
peak CPUE was inshore of27.9 km. Highest CPUE of cut-
throat trout was offshore of 37.1 km in May 1981, May 
1983, and May and June 1985. However, in other months 
peak CPUE was usually inshore of27.9 km (Table 6). With 
few exceptions highest CPUE of juvenile sockeye, chum 
and pink salmon was inshore of 37.2 km (Tables 7, 8, 9). 
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Table 3 
CPUE of coho saJmon folJowed by number of purse seine sets in 9.3-km wide intervals (5 nmi) for all transects combined by 

















































































































27.0 3 12.4 5 
CPUE of juvenile chinook salmon followed by number of purse seine sets in 9.3-km wide intervals (5 nmi) for all transects com-


















































I. 2 19 
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Table 5 
CPUE of juvenile steelhead followed by number of purse seine sets in 9.3-km wide intervals (5 nmi) for all transects combined 
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0.0 17 
0 . 1 21 
0 . 1 18 
0 .0 19 




18.6-27 .8 km 
0.4 16 
0 .4 9 
























































0.0 3 0.0 5 
CPUE of cutthroat trout followed by number of purse seine sets in 9.3-km wide intervals (5 nmi) for all transects combi ned 
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Table 7 
CPUE of juvenile chum salmon followed by number of purse seine sets in 9.3-km wide intervals (5 nmi) for all transects com-

















































































































0.0 3 0.8 5 
CPUE of juvenile pink salmon followed by number of purse seine sets in 9. 3-km wide intervals (5 nmi) for all transects combined 
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Table 9 
CPUE of juvenile sockeye salmon followed by number of purse seine sets in 9.3-km wide intervals (5 nmi) for all transects com-
bined by year and month. 
Offshore Distance-Sockeye Salmon 
<:;9.3 km 9.4-18.5 km 18.6-27.8 km 
1981 
May 0.0 10 0.0 2 1 0.0 16 
June 0.0 2 1 0.1 20 0.1 9 
July 00 0.3 31 0.0 14 
Aug 0.0 16 0.0 20 0.0 13 
1982 
May 0.0 5 0.0 22 0.0 16 
June 0.0 8 0.5 15 0.5 14 
Sept 0.0 8 0.0 II 0.1 10 
1983 
May 0.0 12 00 11 3.2 17 
June 0.0 17 0.6 17 0.0 14 
Sept 0.0 20 0.0 17 0.0 6 
1984 
June 0.0 9 0.1 21 0.1 15 
July 0.0 10 0.0 18 0.6 14 
Sept 0.0 13 0.0 19 0.0 16 
1985 
May-June 0.4 12 0.1 0.0 2 
June 0.0 19 0.0 II 0.2 18 
Catch Distributions and Oceanographic Conditions 
Because of the unusually high catches of juvenile coho and 
chinook salmon during June 1985, we prepared maps 
showing contours of sea-surface temperature, salinity, and 
chlorophyll-a for this cruise (Fig. 3). These maps supple-
ment those presented by Brodeur and Pearcy (1986) for 
each cruise, 1979-1984. The numbers and geographic loca-
tions of juvenile coho and chinook salmon caught in purse 
seines are presented by month in Figures 4 and 5, along 
with the 26"100 and 31 %0 isohalines (when they are pres-
ent) . Salinity values less than 26%0 are generally indica-
tive of low-salinity water in the plume of the Columbia 
River and values over 31%0 usually indicate oceanic or 
upwelled waters with little freshwater mixing. Cool waters 
during the summer « 1 0 DC) that denote strong coastal 
upwelling are shown by dark shading in the figures for coho 
and chinook salmon. Figures showing the catch distribu-
tions of juvenile chum, pink and sockeye salmon, steelhead 
and cutthroat trout do not include these salinity and tem-
perature contours (Figs. 6-10). 
Juvenile coho salmon were abundant off both Wash-
ington and Oregon (Fig. 4). In some months large catches 
were evident near the mouth of the Columbia River and 
Yaquina Bay , major points of ocean entry for hatchery 
coho salmon smolts. Highest catches were found at inter-
mediate salinities of 23 to 32%0, from May to June 1981 
and 1985 when large numbers of smolts were migrating 
27.9-37.1 km 37.2-46.3 km 46.4-55.6 km 55.7 km + 
0 .2 6 0.0 4 0.0 6 
0.0 8 0.0 8 0.0 
0.0 7 0.0 6 0.0 2 
0.0 13 0 .0 3 0.0 
0.0 10 0.0 8 0.0 1 
0.4 13 0.2 4 0.0 2 
0.0 5 0.0 4 
0.0 13 0.0 2 
0.0 7 0.0 3 
0.0 6 0.0 0.0 
0.0 14 0.0 5 0.0 2 
0.0 II 0.0 10 
0.0 13 0.0 0.0 
0.5 4 0.0 3 
0.4 20 0.0 4 0.0 3 0.2 5 
[rom the Columbia River . Juvenile coho salmon also were 
caught in waters where the surface salinity varied from 
12 to 34%0. 
Although juvenile coho salmon were often present in 
the Columbia River plume (indicated by surface salinity 
< 26%0 near latitude 46° N) and in areas of fairly low sur-
face salinity « 31 %0) adjacent to the core of the plume, 
they were also abundant in higher salinity (> 31 %0) water 
outside of the plume. This was particularly evident in May 
andJune 1982, September 1983,July and September 1984, 
and June 1985 (Fig. 4, C and F through I) when large 
catches occurred where salinities exceeded 31 %0. Many 
of the juvenile coho salmon caught in high salinity water 
south of the Columbia River in May 1982 (Fig. 4C) were 
released from Columbia River hatcheries about one month 
earlier. Therefore, at least some juvenile coho salmon move 
out of the plume within a short period after entering the 
ocean. 
During the May-June 1985 cruise, which was confined 
to the region close to the mouth of the Columbia River, 
catches of coho salmon strongly peaked at intermediate 
temperatures of 13.5-14.5 °C and salinities of 23-25%0, 
a pattern not obvious during other cruises. During the June 
1985 cruise, high catch rates (>25 fish/set) were more 
widely distributed between 12°C and 17 °C and between 
25 and 33%0. The highest catches of coho salmon in June 
1985 occurred 46 km offshore in the fairly low salinity 
waters « 31 %0) of the Columbia River plume (Figs. 3 
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Table 10 
Correlation coefficients (r) for linear correlations of temperature, salinity, and chlorophyll-a con-
centration with catch of juvenile coho salmon within cruises. Probabilities that population cor-
relation = 0: • = <0.05, •• = <0.01. (Data for 1982 and 1983 cruises from Chung 1985.) 
May June July Aug Sept 
Temperature vs. catch: 
1981 - 0.08 0.08 0.09 0.27* 
1982 - 0.08 0.09 - 0.13 
1983 0.14 0.07 0.01 
1984 0.30* 0.12 0.12 
1985 0.17 0.18 
Salinity vs. catch: 
1981 - 0.00 -0.b8** - 0.01 - 0.35** 
1982 0.06 - 0.05 
1983 - 0.10 - 0.22 
1984 - 0.13 
1985 0.16 - 0.14 
Chlorophyll-a vs. catch: 
1981 0.16 0.20 
1982 0.26' 0.06 
1983 - 0.16 0.12 
1984 0.12 
1985 0.16 - 0.00 
and 41). Many coho salmon also were caught in June 1985 
north of the Columbia River where salinity was 31 -
330f0o. These trends suggest that large numbers of coho 
salmon were associated with the Columbia River plume 
in May and early June and subsequently dispersed in mid 
or late June of this year. 
Large catches (>20 fish per set) of juvenile coho salmon 
occurred over a wide range of temperatures from 10.7 DC 
to 16.4°C. Highest numbers (>100 fish per set) were 
caught at temperatures between 10.7 and 14.5 DC. Juve-
nile coho salmon sometimes were found in cold « 10 DC), 
newly upwelled water (e.g., in May and June 1982, July 
1984, and June 1985, shaded areas in Fig. 4, C,H,I). Sur-
face temperatures of 10 DC or less were not recorded dur-
ing the other cruises, or juvenile coho salmon were not 
taken in these cool areas Uuly 1981 and June 1984, Fig. 
4, B and G). 
Within cruises, linear correlations between temperature, 
salinity or chlorophyll-a concentration, and the catch of 
juvenile coho salmon per set were generally weak and 
statistically insignificant (P> 0.05, Table 10). Quadratic 
equations fitted to the data to test whether catches of 
juvenile coho salmon peaked at intermediate temperatures 
were usually not significant. These data suggest that jL:ve-
nile coho salmon are not concentrated in narrow ranges 
of salinity or temperature when they reside in coastal waters 
off Oregon and Washington during their first summer in 
the ocean. The few statistically significant linear correla-
tions between temperature and catch and between chloro-
phyll a and catch, as well as most of the nonsignificant cor-
- 0.27 
0.04 
- 0.14 - 0.19 




relations, were positive. Conversely, the linear correlations 
between salinity and catch were mainly negative (Table 
10). The significant negative correlations between salinity 
and catch of juvenile coho salmon in June and August 1981 
appeared to be the result of high catches in the low salin-
ity waters of the Columbia River plume and oflow catches 
in higher salinity water both inshore and offshore of the 
plume (See Fig. 4, A and B). The lack of significant negative 
correlations between catch and salinity during May and 
June in most years suggests that juvenile coho salmon 
usually do not reside in the plume for prolonged periods 
of time. 
Chung (1985) found that temperature was negatively 
correlated with salinity for all cruises in 1982 and 1983 
(r ranged from -0.31 to -0.74). In May and June, the 
low salinity Columbia River plume water, where juvenile 
coho salmon were sometimes abundant, was generally 
warmer than the surrounding more saline water (See also 
Fig. 3 and Brodeur and Pearcy 1986). Chung also noted 
that the position of maximum catches relative to temper-
ature varied with month. Peak catches were found at in-
creasingly warmer temperatures during May, June, and 
September 1982, for example, and suggest that distribu-
tions are influenced by changing ocean conditions and the 
sea temperatures that are available rather than by a nar-
row, preferred, fixed temperature optimum. 
In contrast to the generally weak correlations within 
cruises between chlorophyll-a concentration and catch, the 
correlation among years between average catch per set of 
juvenile coho salmon during the early summer (May and 
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June) and average chlorophyll-a concentration in early 
summer was strong (r = 0.81, Fig. 11) . This strong cor-
relation suggests that catch rates of coho salmon are higher 
in years when the average chlorophyll content is high . Un-
fortunately, only five years of data were available and 
the correlation was not statistically significant (P>0.05). 
Because survival of hatchery coho salmon in the Oregon 
area (as estimated by dividing the number of jacks return-
ing to public hatcheries by the total number of smolts 
released) was positively correlated with catches of juvenile 
coho salmon in purse seines from June 1981 to 1985 (Fisher 
and Pearcy 1988) , a positive relationship may exist between 
chlorophyll content and survival. All three of these factors 
(coho salmon abundance, survival, and chlorophyll con-
tent) are correlated with the intensity of coastal upwelling 
off Oregon (Nickelson 1986; Fisher and Pearcy 1988; 
Landry et at. 1989). Although these relationships suggest 
that high survival may be mediated through enhanced pro-
ductivity of the salmon food chain, we found little evidence 
for increased growth or body condition of juvenile coho 
salmon during the relatively strong upwelling summers of 
1982 and 1985, and we therefore postulated a link between 
upwelling and predation rates (Fisher and Pearcy 1988; 
Pearcy 1988). 
Chinook salmon, although generally less abundant and 
frequently captured than coho salmon, were widely scat-
tered in our catches off both Oregon and Washington 
(Fig. 5). They were also found over a broad range of 
salinities and temperatures. Like juvenile coho salmon, 
high catches were frequently made near the mouth of the 
Columbia River, a major source of these fish, but they were 
often as abundant in areas of high salinity water as they 
were in river plumes. 
The co-occurrence of juvenile coho and chinook salmon 
in purse seine sets was more frequent than expected. Chi-
square tests of the observed number of sets with both 
species were significantly greater than the expected num-
ber, if co-occurrence was random (P<O.05 [based on the 
product of frequency of occurrence of both species and the 
total number of sets 1) for all years and for all years com-
bined. This suggests that juvenile coho and chinook salmon 
are often found in or prefer similar water types. 
Juvenile chum salmon (Fig. 6) were less abundant than 
either coho or chinook salmon off both Oregon and 
Washington. Most of the largest catche~ Guly and August 
1981, September 1982, May 1983, July 1984, and June 
1985 [Fig. 6, B, D , E, G, and H) were north of the 
Columbia River where chum salmon runs are larger than 
in Oregon. Juvenile pink salmon were rare off Oregon. 
Few juvenile pink salmon were caught during the spring. 
Most were caught during July and September off Wash-
ington (Fig. 7, C and D), perhaps because they escaped 
through the mesh of the seine or were near the coast and 
inshore of our sampling in earlier months. The large 
catches of chum salmon in September 1982 and the catches 
of pink salmon in September 1982 and 1984 are notable, 
since most juvenile chum and pink salmon depart estuaries 
in the spring, and catches usually decline to low numbers 
by late summer in Georgia Strait (Healey 1980). Juvenile 
chum and pink salmon are known to migrate far to the 
north during the late summer (Hartt and Dell 1986). Ap-
parently some juvenile chum and pink salmon reside in 
coastal waters off Washington for several months follow-
ing ocean entry in some years. 
Juvenile sockeye salmon were also very rare and usually 
were caught only off the Columbia River or to the north 
(Fig. 8). Steel head (Fig. 9) and cutthroat trout (Fig. 10) 
were most often caught offboth Oregon and Washington, 
but never in large numbers. During some cruises cutthroat 
trout were caught most often in the vicinity of the Colum-
bia River. 
Distribution and ocean migrations of juvenile coho 
salmon are discussed in more detail by Pearcy and Fisher 
(1988), of cutthroat trout and steel head by Pearcy et a!. 
(in press) and of juvenile chinook salmon by Fisher and 
Pearcy, unpub!. manuscr. 
Length-Frequency Distributions 
Length-frequency distributions for juvenile coho and 
chinook salmon, juvenile steel head and cutthroat trout 
are discussed in Pearcy and Fisher (1988), Pearcy et a!. 
(in press) and Fisher and Pearcy, unpub!. manuscr., 
respectively. 
Length-frequency distributions for juvenile chum, pink, 
and sockeye salmon are shown in Figures 12, 13, and 14, 
respectively. The smallest chum salmon were caught in 
May when individuals less than 100-120 mm FL were most 
common (Fig. 12). The shift in the modal length of chum 
salmon from about 110-120 mm FL in May to over 200 
mm FL by August and September is probably indicative 
of growth in the ocean. Length-frequency distributions for 
pink salmon are given only for periods when large catches 
occurred (Fig. 13). Because the catches of sockeye salmon 
were low, data from all years were combined for each 
month (Fig. 14). Sockeye salmon were most common in 
May and June when most were 90-150 mm FL. 
Recoveries of CWT Salmonids 
Release and recovery information for salmonids with coded 
wire tags (CWT) collected in the ocean 1981-1985 are 
presented in the Appendix . Out of a total of 563 CWT 
salmonids recovered , 307 (54%) were juvenile coho salmon 
(278 age 1.0 and 29 age 0.0 1) , 63 (11 %) were adult coho 
salmon, 185 (33 %) were juvenile chinook salmon (177 age 
1 Age designation follows that recommended by Koo (1962), where 
the numbers before and after the decimal point indicate winters 
spent in fresh water and in the ocean, respectively. 
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Table 11 
Summary of recoveries of different ages of CWT juvenile salmon ids by year. 
Coho Chinook 
Juvwile Juvenile Steelhead 
- -- ------
0.0 1.0 Adult 0.-' 1.0 Adult Juvenile 
1981 13 45 21 2 7 0 2 
1982 8 79 8 0 34 I I 
1983 5 35 8 I 8 0 0 
1984 2 22 8 5 16 2 1 
1985 97 18 0 112 0 
Total 29 278 63 8 177 4 4 
Columbia River Origin: 0 160 22 5 167 3 2 
' Ineludes both age 0.0 and 0.1 fish. 
Table 12 
CWT juvenile coho and chinook salmon caught in the ocean recorded by release area. 
Release area 1981 1982 1983 1984 1985 Total 
Coho 
California 0 0 0 0 0 0 
Oregon Coast (Pub.) 5 13 8 2 16 44 
Oregon Coast (Priv.) 22 9 22 3 7 63 
Columbia River 30 49 10 13 63 165 
Washington Coast I 16 0 5 12 34 
Puget Sound 0 0 0 0 0 0 
British Columbia 0 0 0 0 
Total 58 87 40 24 98 307 
Chinook 
California 0 
Oregon Coast (Pub.) 1 2 
Oregon Coast (Priv.) 0 2 
Columbia River 7 29 
Washington Coast 0 1 
Puget Sound 0 0 
British Columbia 0 0 
Total 9 34 
1.0 and 8 age 0.0 and 0.1),4 (1 %) were adult chinook 
salmon , and 4 (1 %) were juvenile steelhead (Table 11). 
Almost all (302 of 307) of the CWT juvenile coho salmon 
we caught in our purse seines were released from hatcheries 
as smolts (age 1. fish released [rom both public and private 
h atcheries and large , accelerated, age O. fish released from 
a private hatchery) . 
The majority (58 %) of age 1.0 juvenile coho salmon and 
almost all (94%) of age 1.0 juvenile chinook salmon 
recovered in our purse seine sets originated in the Colum-
bia River basin. Many of the ocean-caught CWT adult 
coho and chinook salmon, 35 % and 75%, respectively, also 
0 0 0 1 
0 0 2 5 
0 3 0 5 
8 18 110 172 
1 0 0 2 
0 0 0 0 
U 0 0 0 
9 21 112 185 
originated in the Columbia River basin . All but one age 
0.0 juvenile coho salmon originated at the Oregon Aqua-
Foods Inc. facility on the Oregon coast, while 63% of age 
O.-juvenile chinook salmon originated in the Columbia 
River basin . The ratios ofCWT to total juvenile coho and 
chinook salmon caught in purse sei ne sets 1981-1985 were 
307/6517 and 185/2085 , respectively. 
A summary of CWT recoveries of juvenile coho and 
chinook salmon by release area and year appears in T able 
12. The CWT juvenile coho salmon from the Columbia 
River were most numerous in our catches followed by, in 
order, those from coastal Oregon private hatcheries , other 
__________________ Pearcy and Fisher: Distribution and Abundance of Juvenile Salmonids 13 
Table 13 
Estimated numbers (and percen tages) in our purse seine catches of juvenile coho salmon released from hatcheries as smolts in 
different regions and years. These estimates were calculated by multiplying the numbers of CWT fish we caught that originated 
in each region by the ratios of the total number of hatchery smolts released to the total number of CWT smalls released in 
the same regions. The total purse-seine catch of juvenile coho salmon in each year and the estimated percentage of this total, 
represented by !ish released from hatcheries as smalls, are also indicated. 
Estimated number of hatchery smolts (% of tot al) 
Release area 1981 1982 
California 0 0 
Oregon Coast (Public) 32(2.6) 87(6.4) 
Oregon Coast (Private) 389(32. 1) 207(15.2) 
Columbia River 698 (5 7.7) 815(59.8) 
Washington Coast 91 (7.5) 254(18 .6) 
Expanded Total 1210 1363 
Total Catch 1844 1768 
% of Total Catch 66% 77 % 
coastal Oregon locations and coastal Washington locations. 
No CWT juvenile coho salmon released in California or 
Puget Sound and only one fish released in British Colum-
bia were caught in our purse seines; perhaps few juveniles 
from these areas enter the coastal Oregon and Washington 
waters during their first summer in the ocean. 
We estimated the contributions of hatchery coho salmon 
smolts originating from five sOurces (California, coastal 
Oregon public, coastal Oregon private, Columbia River, 
and coastal Washington hatcheries) to our ocean catch in 
each year by multiplying the numbers of CWT fish we 
caught from each source by an expansion factor. This ex-
pansion factor was used for each source in each year: 
total no. hatchery .smolts released2 
total no. CWT smolts released 
Based on these expansions , hatchery coho salmon smolts 
accounted for between 56 % and 86 % (five year average 
= 74 % ) of our total catch of juvenile coho salmon in the 
ocean (Table 13). The remaining 14-44% (average 26%) 
were presumably wild fish or hatchery-reared fish released 
as fingerlings. The high percentage of hatchery coho 
salmon in our catches is consistent with data presented by 
Bottom et al. (1986) showing that in recent years wild 
smolts have decreased to only 8 % or less of total coho 
salmon smolt production from California through the 
southern Washington coast. Of the hatchery fish, those 
2Data on total smolts released in each region were obtained from 
Tom Lichatowich, Oregon Department of Fish and Wildlife , 
Portland , OR and D . O'Conner , Washington Department of 
Fisheries, Olympia , WA; data on total releases ofCWT smolts 
were obtained from J . K. Johnson, Pacific States Marine Fisheries 
Commission, Portland, OR. 
1983 1984 1985 
0 0 0 
27(5.2) 10(2.8) 81 (5.6) 
362 (69.6) 66(18.4) 57(3.9) 
131 (25.2) 215(60.2) 1198(824) 
0(0.0) 66(18.5) 118(8.1) 
520 357 1454 
604 635 1686 
86% 56% 86% 
from the Columbia River were most numerous , followed 
by, in order, fish from Oregon private hatcheries , coastal 
Washington hatcheries , and coastal Oregon public hatch-
eries (5-yr means = 57% , 28 %, 11 %, and 5 % of hatchery 
fish, respectively). 
In most years Columbia River fish were caught at a 
higher rate than that region's smolt contribution, probably 
because the mouth of the Columbia River was in the mid-
dle of the latitudinal range of our sampling, and fish 
migrating both to the north and south of the Columbia 
River were equally susceptible to capture (Table 14). Con-
versely , coastal Washington fish were always caught at a 
proportionally lower rate than that region 's smolt contribu-
tion, perhaps because much of our sampling was to the 
south of where these fish were released and migration is 
known to be primarily to the north, out of our sampling 
area. Surprisingly, no CWT juvenile coho salmon releas-
ed as smolts from California were captured. Likewise, no 
Puget Sound smolts were caught during our sampling off 
Oregon and Washington, although one juvenile coho 
salmon released as a fingerling from a British Columbia 
river was captured off northern Washington and 24 adult 
coho salmon originating in Puget Sound (38 % of our total 
catch ofCWT adult coho salmon) were also caught, mostly 
off Washington. These data suggest that few juvenile coho 
salmon from California, Puget Sound, or British Colum-
bia migrate into the coastal waters off Oregon and 
Washington during their first summer in the ocean. 
In early summer, many CWT juvenile coho salmon were 
(,aught to the south of where they entered the ocean. By 
late summer, however, most large CWT juvenile coho 
salmon (>300mm FL) that originated in Oregon or in the 
Columbia River and that grew in the ocean for a period 
of several months following release , were caught off north-
ern Oregon and Washington . This suggests that although 
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Table 14 
Estimated percentage contribution to our purse-seine ~atches of juvenile coho salmon that originated from hatcheries in each 
of five areas, and (in parentheses) the percentage contribution of each area to the total release of smolts from California through 
the Washington coast in different years. 
Coastal Oregon Coastal Oregon 
California (Private) (Public) Columbia River Coastal Washington 
1981 0(1.3) 32.1 (31.8) 2.6(5 .2) 57.7(43.8) 7.5(18.0) 
1982 0(0.7) 15.2(33.1) 6.4(6 .2) 59.8(39.7) 18 .6(20.3) 
1983' 0(1.2) 69.6 (28.3), 5.2(5.3) 25.2(47.9) 0(17.3) 
1984 0(0.5) 18.4(18.4) 2.8(7.6) 60.4(51.4) 18.5(22.1) 
1985' 0(0.2) 0(16.2) 5.7 (7 .3) 92.9(53.6) 1.4(22.7) 
1985' 0(0.2) 7.9(16.2) 5.7 (7 .3) 71.3 (53.6) 15 .0(22.7) 
1981-1984 (mean) 0(0.9) 33.8(27.9) 4.3(6.1) 50.8 (45. 7) 11.2 ( 19 .4) 
'We probably overestimated the proportion of coastal Oregon :JfivaLe hatchery fish in our catches in 1983. In this year many of the CWT private 
hatchery fish were caught in three se ts close to where the fi sh were released, and were from a single release group that included a very high 
percentage of tagged fish. Therefore the expansion factor we used to estimate total numbers of private hatchery fish in our sets, which was 
based on the average marked to unmarked ratio for all private hatchery groups released during the year, was probably too high. 
'Sampling near the mouth of the Columbia River from late May to ea rly June 1985 . 
'Coastwide sampling, but in June only. 
there is slow movement to the north during the summer, 
many coho salmon do not rapidly migrate far away from 
where they entered the ocean but linger in the local area. 
(See Pearcy and Fisher 1988 for more details.) Most CWT 
chinook salmon were caught to the north of where they 
entered the ocean, especially during the warm water years 
of 1983 and 1984 (Fisher and Pearcy, unpub\. manuscr.). 
During other years some fish from the Columbia River 
were captured south of where they entered the ocean, and 
in May 1982 most Columbia River chinook salmon smolts 
were captured south of the Columbia River, similar to the 
pattern found for juvenile coho salmon. 
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Figure 1 
Transects frequently sampled during purse-seine cruises, 1981-1985, and the three regions used for grouping of 
data in Table 2. 
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Figure 2 
Frequency distributions of the number of juvenile coho (A) and chinook salmon (B) caught in purse-
seine sets, 1981-1985. 
18 NOAA Technical Report NMFS 93 _____________________________ _ 
SALINITY (%0) 
.. OJ SEA LION ROCK 
• • • ~ DESTRUCTION IS. 
33 
32 0 •• ( ..... 
1985 
o •• 0 SEA LION ROCK 
< 12 [' 
o 0\ 0 DESTRUCTION IS. 
10 




~'~SEA LION ROCK 
a
o ~"(1"7 ~~~RUCTION IS . 
OUINAULT R. 
~,~ 
.. , . , 
O. '0 YACHATS 
<1 
.. D· SIUSLAW R . 
• • • ' UMPQUA R. 
Near-surface (0-1 m) salinity, temperature, and chlorophyll-a distributions off Oregon and Washington, 10-25 June 1985. Dots indicate 
locations of purse-seine sets. 









+0+ oe. '. 
ii' YAQUINA BAY 
Figure 4A 
Catch distribution (number/set) of juvenile coho salmon off Oregon and Washington for each cruise. Sampling 
was extended to British Columbia and California in 1984. The 26 and 32"1 .. surface isohaline lines are also in-
dicated as well as areas where the surface temperature was ~ lO.O°C (shaded). 
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Catch distribution of juvenile chinook salmon off Oregon and Washington for each cruise. Sampling was extended 
to British Columbia and California in 1984. The 26 and 32°/00 surface isohaline lines are also indicated as well as 
areas where the surface temperature was ~ 10.0 DC (shaded). 
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Catch distribution of juvenile chum salmon 01T Oregon and Washin gton for each cruise. Sampling was extended 
to British Columbia and California in 1984. 
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Catch distribution of juveni le pink salmon off Oregon and Washington for each cruise. Sampling was extended 
to British Columbia and California in 1984. 
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Catch distribution of juvenile sockeye salmon off Oregon and Washington for each cruise. Sampling was extended 
to British Columbia and California in 1984. 
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Figure 9A 
Catch distribution of juvenile steel head ofT Oregon and Washington for each cru ise. Sam pling was extended to British 
Columbia and Cali forn ia in 1984. 
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Catch distribution of cutthroat trout off Oregon and W ashington for each cruise. Sampling was extended to British 
Columbia and California in 1984. 
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Figure 11 
Average chlorophyll-a concentration at the surface during the May and June cruises combined 
vs. average catch/set of juvenile coho during those same cruises. 
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Figure 12 
Length-frequency distributions of juvenile chum salmon In pu rse seine catches In different months and years, all transect s combined. 
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Figure 13 
Length-frequency distributions of juvenile pink salmon during September 1982 and July and September 1984, when the largest catches 
occurred, all transects combined. 
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Figure 14 
Length-frequency distributions of sockeye salmon in different months . 
Catches in all years and transects have been combined . 
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Appendix 
Salmonids tagged with coded wire collected in purse seines, 1981-1985. 











California Department of Fish and Game 
Canada Department of Fisheries and Oceans 
Washington Department of Fisheries-Cooperative 
Domsea Farms, Inc. 
U.S. Fish and Wildlife Service 
Hoh Indian Tribe 
Idaho Department of Fish and Game 
National Marine Fisheries Service 










Oregon Aqua Foods, Inc. 
Oregon Department of Fish and Wildlife 
Quinault Department of Natural Resources 
Squaxin Indian Tribe 
Tulalip Indian Tribe 
University of Idaho-FWS Cooperative 
University of Washington 
Washington Department of Fisheries 
Yakima Indian Tribe 
M Fish caught in Columbia River at this location and released downstream. 
NFH Nat ional Fish Hatchery 

























































































































































































Eagle Cr. NFH 
Eagle Cr. NFH 
Eagle Cr. NFH 
Eagle Cr. NFH 
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124 06 .3 
124 17 .7 
















































































































































































































































































Oregon Aqua-Foods 15 
Oregon Aqua-Foods 127 
Oregon Aqua-Foods 180 
Oregon Aqua-Foods 104 
Oregon Aqua-foods 190 
Oregon Aqua-Foods 191 
Oregon Aqua-foods 234 
Oregon Aqua-foods 243 
Oregon Aqua-Foods )90 
Oregon Aqua-Foods 193 
Oregon Aqua-foods 191 
Anadromous. Inc . 127 
Anadromous, Inc. 275 
Anadromous, I nc. 180 
Anadromous, Inc. 124 
AnadrolT.ous , Inc. 177 
Anad"omous , Inc . 127 
Anadromous, Inc. 127 
Anadromous, Inc . 250 
Anadromous, Inc. 80 
Puyallup 140 














Fox Is. Pens 173 
Grays R . 10 
Grays R. 30 
Grays R . 42 
Seattle Aquarium 154 





Grays R . 183 
Quinault NFH 72 







































4635 . 1 
44 38.3 
46 10 .0 
46 10 .0 





45 55 .4 
4438 . 1 
46 10.0 





45 55. 1 
46 10.0 
46 09 .8 








45 20 .4 
45 00.9 



























12407 . 1 
12407.5 
124 32.4 
124 12 .7 
12427. I 
124 12 .5 
12408.2 




124 17 .6 
124 12.7 
124 18 .3 
124 12.5 
124 19 .3 
124 18.5 
124 17 .8 
124 12 .5 
12408 .3 
124 12 .4 
124 12.5 
124 12 .0 
124 12 .5 
124 12 .8 
124 19 .3 
12420.2 




124 24 .4 
124 16.9 
12426 .8 
124 07 .7 
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124 22. 1 
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124 19 .7 
124 12.3 
124 18.2 
124 00 .8 
12431.5 
124 12 .3 
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Release data Recovery data 
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Release data Recovery data 
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Pearcy and Fisher: Distribution and Abundance of Juvenile Salmon ids 83 
Appendix (continued) 
Release data Recovery data 
Tag code Species Brood year Agency Hatchery Set Latitude Longitude Date Length (mm) 
1985 (continued) 
633259 coho 83 WDF Grays River 90 4620.1 124 25.8 06120/85 178 
633261 coho 83 WDF Grays River 30 46 19.9 124 32.5 06/05/85 175 
633262 coho 83 WDF Grays River 90 4620.1 124 25.8 06120/85 205 
633342 coho 83 WDF WiJlapa 80 4600.1 124 38.7 06/17/85 230 
633347 coho 83 WDF Simpson 89 46 20.4 124 19.0 06120/85 149 
633348 coho 83 WDF Simpson 79 46 00.5 12432.2 06/17/85 130 
hl0603 coho 83 WDF Humptulips 89 46 20.4 124 19.0 06/20/85 168 

